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We claim : 

1 . In an embossing apparatus for embossing a substantially continuous 
eb of sheet material, an embossing, roll comprising: 

an elongated core having first and second ends, said elongated 
core being formed of a substantialhM:i|i4\ material, and 

an elongated sleeve/navinglaiilembossing pattern formed thereon, 
said elongated sleeve being foraied of a n|^aierial whi^h is less rigid than said 
core; \ 

wherein said elongatfed-sleeve is releasably secured to said core 
such that said elongated sleeve is axially and circumferentially fixed with 
respect to said core when in operation and can be selectively axially removed 
from said core. 




2. The embossing roll as defmed in claim 1, wherein said core is 
formed of steel. 



15 3. The embossif^roll as defmed in claim 1, wherein said sleeve is 

formed of a maferial haying a P&J hardness in a range of 0 to 250. 



4. ThJ^ embossing roll as defined in claim 3, wherein the hardness of 
said sleeve lain a range of 5 to 40 P&J. 
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5\ The embossing roll as defined in claim 4, wherein the hardness of 
said slee\|p is approximately 10 P&J. 

6. \ The embossing roll as defined in claim 1 , wherein said elongated 
sleeve is farmed of a material selected from a group consisting of metallic 
alloys, cermiic, polymers, fiberglass, kevlar, vulcanized rubber and fiber 
reinforced resins. 



10 



7. '^he embossing roll as defined in claim 1 , wherein said elongated 
sleeve is coverld witJa^ material selected from a group consisting of metallic 
alloys, ceramici poly^rs, fiberglass, kevlar, vulcanized rubber and fiber 
reinforced resinsl 




8. The emBossing roll as defined in claim 1, wherein said embossing 
pattern is formed in an outer surface of said sleeve. 

9, The embossing roll as defined in claim 8, wherein said 
embossing pattern is qigraved in said outer surface of said sleeve. 

15 10. The embossmg roll as defined in claim 9, wherein said embossing 

pattern is laser engraved\i said outer surface. 



11\. ujie embossing roll as defined in claun 10, wherein said 
embossink pattern is engraved by way of a three dimensional laser engraving. 
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12\ JRie embossing roll as defined in claim ^ wherein said 
1^ A- 
embossini paugrn includes embossing elements having curvalinear side walls, 

spherical Surfaces and multiple elevations with respect to a reference surface. 



13. The embossing roll as^-defined in claim 1, further comprising 
positioning means for selectively positioning said sleeve with respect to said 
core. 

14, The embossing roll as derined in claim 13, wherein said 
positioning means includes at least ojae-ax/ally extending bore and at least one 



radially extending bore intersect: 
core for selectively communicy 

15. The embossing n 
formed of an expandable mal 
said surface of said core, sa 
respect to said core. 




ally extending bore formed in said 
silrized air to a surface of said core. 

in claim/ 14, wherein said sleeve is 
pressurized air is passed to 
expands so as to be displaceable with 



16, The embossmg r6ll as defined in claim 15, wherein said core 
includes a plurality of radially extending bores intersecting said axially 
extending bore. / 
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The embossi: 
circuihferential groove in\a 
extending passages. 




as defined in claim 16 further comprising a 
said core interconnecting said radially 




18f, The embossing roll as defined in claim 17, wherein said 
ircumfferential groove is .0625" to .1875" wide and .0625" to .1875" deep. 




>o$sing\olL i 



19. The emboi^ng kolL as defined in claim 16, wherein an inner 
;er of said sleeve l^^bstantic 



ibstantially constant. 



- 10 outwardljy 

I \Jl\]^ positionin 



The embossing roll as defined in claim 17, wherein an inner 
surface |)f said sleeve adjacent respective ends of said sleeve is tapered 
to facilitate positioning of said sleeve on said core. 



The embossmg-^oU as defined in claim 13, wherein said 
positioning means includes a frusto-conical outer surface of said core and a 
njy substantially complimentary frustc -conical inner surface of said sleeve and 

fixing means for axially secm?ingjsaid sleeve with respect to said core such 
15 that said sleeve can be axia^ recjq^ed ovjer said core. 



22. A method of\fo#iing an embossing roll for embossing a 
substantially continuous web sheet material comprising: 

providmg an elpngated core formed of a substantially rigid 

material; 



# 
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positioning an eloijgated sleeve formed of a less rigid material 
over said elongated core; and/ 

engraving an embos^ink^^>atteraf^in said elongated sleeve; 

wherein said eloi\gat«{o sleeve is selectively axially removable 
from said core. 



. The method of forming an embossing roll as defined in claim 22, 
wherein sVid^f^ of engraving said sleeve includes laser engraving. 





24. \ TtEemethod of forming an embossing roll as defined in claim 22, 
wherein the \tep of laser engraving said sleeve includes three dimensional 
laser engraving 

25. The met lod of forming an embossing roll as defined in claim 22, 
wherein said core ii formed^ steel. 



26. The met 
wherein said sleeve 
of 0 to 250. 



lod oFforming an embossing roll as defined in claim 22, 
is formed of a material having a P&J hardness in a range 



27. The memod of forming an embossing roll as defined in claim 26, 
wherein the hardness of said sleeve is in a range of 5 to 40 P&J. 
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\, The method of forming an embossing roll as defined in claim 27, 
wherein me hardness of said sleeve is approximately 10 P&J. 

29. \ The method of forming an embossing roll as defined in claim 22, 
wherein saidVlongated" sleeve is formed of a material selected from a group 
consisting of n^talli^^iiSys, ceramic, polymers, fiberglass, kevlar, vulcanized 
rubber and fiber reinrorced resins. 
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30. TheVnethod of forming an embossing roll as defined in claim 22, 
wherein said elongated sleeve is covered with a material selected from a group 
consisting of metallic alloys, ceramic, polymers, fiberglass, kevlar, vulcanized 
rubber and fiber reinforced resins. 



15 



31. The method of forming/an embossing roll as defined in claim 22, 
wherein the step of positioniiig sa/d sleeve includes selectively expanding an 



inner surface of said slejeve witl 
along said core. 




respect to said core and sliding said sleeve 



32. The method of forihfng aKem^ossing roll as defined in claim 29, 
wherein the step of positlpningf skid sleeve includes communicatmg pressurized 
air from a central bore of \^e to an outer surface of said core for forming an 
air cushion between said cdre and said sleeve. 
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33. A system for embossing \substantially continuous web of material 
comprising: 

a supply means for supplying ^least one substantially continuous 
web of material; 

feed means for feeding said s 

material; 

embossing means for embossing a 
web material; and 

a take-up means for takihg-up sai 
said embossing means ^comprising 
at least one elongated core fo 

material; and 

a plurality of elongated\5leev^ 
formed thereon; 

wherein said plurality of elongatjed sleeves are interchangeable 
with one another with each of said pluraliiy of elongated sleeves being 
selectively secured to said core in accordance with the predetermined 
embossing pattem formed thereon 



bstantially continuous web of 
predetermined pattern in said 

b material; 
ed ^9t^ a substantially rigid 
eath having an embossing pattern 



34, The system i 



20 steel. 



s defmmm claim 33, wherein said core is formed of 




35. The system is defined in claim 33, wherein said sleeve is formed 
of a material having a B&J hardness in a range of 0 to 250. 
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16. The system as defined in claim 35, wherein the hardness of said 
sleeve islin a range of 5 to 40 P&J. 

37. \ The system as defined in claim 36, wherein the hardness of said 
sleeve is approximately 10 P&J. 

38. '^e system as defined in claun 33, wherein said elongated sleeve 
is formed of a Material sg^cted from a group consisting of metallic alloys, 
ceramic, polyme^, fibergla^ kevlar, vulcanized rubber and fiber reinforced 
resins. 

39. The system as defined in claim 33, wherein said elongated sleeve 
is covered with a material selected from a group consisting of metallic alloys, 
ceramic, polymers, fiberglass, kevlar, vulcanized rubber and fiber reinforced 
resins. 

40. The system a| defined in claim 33, wherein said embossing pattern 
is engraved in an outer surface of said sleeve. 



41 . The system as d|fined in claim 40, wherein said embossing pattern 
is laser engraved in said ou^r surface. 



42/ 



^^he system as defined in claim 40, wherein said embossing 
pattern /s engraved by way of a three dimensional laser engraving. 
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43./ 



43. / rThe system as defined in claim 42, wherein said embossing 
pattern inc^ies embossing elements having curvalinear side walls and 
spherical surfaces, and multiple elevations with respect to a reference surface. 

44. The system as defined in^aim 33, further comprising positioning 
means for selectively positioning said sleeve with respect to said core. 

45. The system as defined in clairi 33, wherein said positioning means 
includes at least one axially extending be re and at least one radially extending 
bore intersecting said axially extend|H^^bp^^ in said core for selectively 
communicating pressurized air to a surface icf said core. 



46. The system as def ned in 
of an expandable material su^ 




im said sleeve is formed 
Fized air is passed to said 
surface of said core, said sleeve e^^^ds so as to be displaceable with respect 
to said core. 

47. The system as defmed/in claim 45, wherein said core includes a 
plurality of radially extending bores intersecting said axially extending bore. 



48. The system as defmed in^ 
cumferential groove in a surface of /aid 
xtending passages. (/ 



m 47, further comprising a 
•e interconnecting said radially 
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VS> 49. The system as defined in claim 48, wherein said circumferential 
roove ii .0625" to .1875" wide and .0625" to .1875" deep. 



50. The system as defined in clailp 46, wherein an inner diameter of 
sjaid sleeve is substantially constant. 

51. The system as defined in cliim 46, wherein an inner surface of 
said sleeve adjacent respective ends^^ said sleeve is tapered outwardly to 
facilitate positioning of said sleeve on $iid core. 



52. The system as de 
includes a frusto-conical o 



ned in cMm 44, where 



said positioning means 
,ter si^f/Face^^^of-^d core and a substantially 
complimentary frusto-conical inner surface of said sleeve and fixing means for 
axially securing said sleeve with rejipect to said core such that said sleeve can 
be axially received over said core/ 



53. A system for embossi/ig a substantially continuous web of material 
comprising: 

15 a supply means f^r supplying at least one substantially continuous 

web of material; 

feed means fbr feeding said substantially continuous web of 

material; 

embossingybeans for embossing a predetermined pattern in said 
20 web material; and 
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a take-up means for taking-up said web material; 
wherein ^east^ne roll of the system includes; 



an elongatec 
an ^jlongatec 




ed of a substantially rigid material; and 
formed of a material less rigid than said 



elongated core with said elongated sleeve being releasably secured to said core 
such that said elpngatecy sleeve is axially and circumferentially fixed with 
respect to said core wh^n in operation and can be selectively axially removed 
from said core. 



54. The syltem as defined in claim 53, wherein said core is formed of 



steel. 



55. The system as defined in claim 53, wherein said sleeve is formed 
of a material havim a P^^^^ardness in a range of 0 to 250. 

56. The system as defined in claim 55, wherein the hardness of said 
sleeve is in a range M 5 to 4^P&J. 

57. The syst^n as defined in claim 56, wherein the hardness of said 
sleeve is approximately 10 P&J. 



58 . The system as defined in claim 53 , wherein said elongated sleeve 
is formed of a materiall selected from a group consisting of metallic alloys. 
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ceramie, polymers, fiberglass, kevlar, vulcanized rubber and fiber reinforced 
resins. \ 

59. \ The system as defined in claim 53, wherein said elongated sleeve 
is covered mth a material selected from a group consisting of metallic alloys, 
ceramic, polwners,^be^ass, kevlar, vulcanized rubber and fiber reinforced 
resins. \ )^ 

60. The system as defmed in claim 53, wherein said sleeve includes 
an embossing patte|rn engraved in an outer surface of said sleeve. 

61 . The system as defined in claim 60, wherein said embossing pattern 
is laser engraved in s^d outer surface. 

6 A The system as defined in claim 61, wherein said embossing 
pattern is engraved by way of a three dimensional laser engraving. 



63. The system as defined in claim,>3\ wherein said embossing pattern 



includes enteossing elements having curvalinear side walls and spherical 
surfaces and multiple elevations with respect to a reference surface. 





64. The system as defmed in clai 
means for selectively positioning said sL 



53, further comprising positioning 
^e with respect to said core. 
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65. The system as defineclin claim 64, wherein said positioning means 
includes at least one axially extenoing bore and at least one radially extending 
bore intersecting said axially extending bore formed in said core for selectively 
communicating pressurized air to i surface of said core. 

66. The system as defined in claim 65, wherein said sleeve is formed 
of an expandable material/such mat v^hen pressurized air is passed to said 





ands so as to be displaceable with respect 



surface of said core, said 
to said core. 



67. The system as defined iA^laim 66, wherein said core includes a 
plurality of radially extending pores intersecting said axially extending bore. 



Cj /d8. The system as defined /i 
ircJumferential groove in a surface o^ 
extending passages. 




67, further comprising a 
connecting said radially 



69. The system as defined in claim 68, wherein said circumferential 
grW/is .0625" to .1875" wide and .0625" to .1875" deep. 



70. The system as defilffid in claim 66, wherein an inner diameter of 
said sleeve is substantially <MiKtaiiL^ 
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71. The system as definedmNplaim 66, wherein an inner surface of 
said sleeve adjacent respective ends df said sleeve is tapered outwardly to 
facilitate positioning of said sleoye-od said core. 

72. The system as defined iAy6|ai)n 64, wherein said positioning means 
includes a frusto-conical iouter/ysurfaee— ei said core and a substantially 
complimentary frusto-conidal-^er surface of said sleeve and fixing means for 
axially securing said sleeve with respect to said core such that said sleeve can 
be axially received over saiu core. 



CI 
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